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where n - 1 to 3 and^^^substituent R. the same or 
different and at the sam^^^ferent position in its respec- 
tive sudstituent phenyl ring or other aromatic group replac- 
ing that ring, is an hydroxy, amino or sulphydryl group* by 
association of sad meso -oorphyhns with a suitable phar- 
maceutical diluent or earner. 
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FIELD OF THE INVENTION 

This invennon relates to certain porphyrins and their 
use m cancer treatment. 

BACKGROUND 

Haematopcrphyrin derivatives of uncertain specific 
camoosition (HcO) have been used in cancer treatment, 
having Deen found to locate in tumours (and ether tissues) 
after injection into the biccdsiream and to sensitise ceils to 
light irradiation (transport in the diood is believed to be 
largely in association with the serum albumin). Irradiation, 
with a laser or other source, may be direct or indirect, tor 
example using fibre optics. Irradiated ceils (unless deeply 
pigmented) are rapidly killed to a depth depending on the 
light penetration. The mechanism of cell killing in 
pnototheraoy is believed to be largely by production of 
singlet or/gen. This .is produced by transfer of energy from 
the lighi-excited porphyrin molecule to an oxygen molecule. 
Singlet oxygen is highly reactive. It is iDeiieveo to oxidise 
cell membranes so that they are damaged and become 
incapable of exerting their function of controlling the cell's 
internal environment. This rapidly leads to ceil death. 

in addition to the use of HpD there is prior art in the 
literature of tumour-locating tetraphenyl porphyrins in 
Chemical Abstracts go 12 (1979) 132517s where carboxyl 
and sulphonate fhydroxysulphonyi) substitutents are shown 
in phenyl nngs, and in Chemical Abstracts 97_ 795 (1982) 
I82083n where unsymmetnca! functionalised derivatives of 
tetraphenyl porphine are shown, which the "Health Sci- 
ences, Dentistr/" article itself shows to be 
5-hydroxypnenyi-10.15,20-tncarboxy phenyl porphyrins in 
the form of denvatives of N,N-bis(2-chloroethyt) phosphoro- 
diamidic acid. More peripheral publications are U.S. Patent 
No. 4386087, disclosing leukaemia treatment with sul- 
phonaied tetraphenyl porphyrins, and EP A-0066884, dis- 
closing iron complexes of substituted teira-amino porphyrins 
. for use as oxygen absorbing and desorbing agents. Chemi- 
cal Abstracts 100 3 58 (1984) I09l55p shows similar oxy- 
gen carrying systems and U.S. Patent No. 4307084 related 
ones using carboxyl substituted compounds. 



THE INVENTION 

We have sought to improve on the pnor an, and in 
particuiar to imorove on HpO by finding weil characterised 
5 and thus more exactly contrcHacle comcounds. Omer aims 
nave been fincing comoounds aaivaied by light at 
wavelengths longer than tnose used to activate HpO so as 
to exploit deeper penetration of longer wavelength raaiaticn, 
and to increase effectiveness generally, as in many ana- 
10 tcmicai sites, such as the brain. HcD has been found to 
sensitise normal cells unduly as well as cancerous ceils. 
The wavelength at which a photosensitising compound is 
activated is one factor in its in vivo effectiveness. Other 
things being equal, the longer the activating wavelength 
75 within the visible range, the greater the ussue penetration of 
light and therefore the greater the deoth of damage. Thus, 
compounds activated at 550-660nm might oe expected to 
produce greater depths of damage than HpD, which is 
activated at 625-330nm. Successful phototherapy depends 
20 on the ability to produce severe tumour damage without 
unacceptable damage to connguous normal tissues. 

Selectivity of damage for vanous tissues, including 
tumours, is governed by a variety of lactcrs, including 
selectn/e uptake, selective vulnerability and selective ability 
25 to repair damage (cf. Albert A. A. ** Seiective Toxicitv '*. fifth 
edition, Chapman & Hail. London 1973). In tumours an 
additional factor is the precanous nature of tumour blood 
supply and its particular vulnerability to photcdynamic dam- 
age as compared with the robust and well-estabiished blood 
30 supply of normal tissues. All the above factors vary from 
one tissue to another and from one compound to another, 
so that the pattern of tumour and normal tissue damage 
may be expected to vary between different photosensitising 
drugs. 

35 The invention provides a method of making a medica- 

ment for theraoy of tumours susceptible to necrosis when 
an appropnate compound is administered to locate in the 
tumour foiioweo by illumination of the tumour with light of a 
wavelength adsorbed by the compound, said method mak- 

40 Ing use of meso porphyrins of the formula* 
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wherein each R (one or more in each ring n = i to 3) is 
an ortho, meta or para positioned hydroxy (-0H), amino 
(-NH,) or sulphydryl (-SH) substituent group, particularty to 
give polyhydroxy phenyl compounds. Said group may op- 
tionaily rtsetf be substituted for example by alkyi or acyl 
groups preferabiy C, to C. and the compounds when in 
such substituted fomi at one or more groups R are within 
the main claim herein. The R groups and any substituents 
thereof may be the same or different and in the same or 
different positions on their respective substituent rings 
which may themselves be replaced by other aromatic ring 
systems. The nucleus or the substituent rings may be 
substituted further, provided pharmacological tolerabiiity. ap- 
preciable solubility in water (required so that the drug may 
be administered intravenously to ensure rapid distribution to 
the tumour), absorption of light at the red end of the 
spectrum, and take up in cancerous tissue are retained, and 
the compounds when in such form are to be understood as 
within the claims herein. Any of the compounds further may 
be in the form of derivatives such as addition salts at acidic 
or basic centres, metaJ complexes (e.g. 2n, Ga), or hy- 
drates or other solvates particularly with lower, e.g. C, - C. 
aliphatic alcohols and again such derivatives are within the 
claims. 
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It Is preferred that one or more of the substituents R 
should be of a kind and in a form able to ionise at 
physiologicai pH. to increase the absorption in the red part 
of the spectrum, that Is in the portion that most effectiveiy 
penetrates tissue. Compounds not very soluble in them- 
sefves may be solubilised by the presence of suitaWe 
groups such as sulphonate groups. 

The invention further extends to the compounds per se 
when novel and to the method of therapy Itself. 

PREPARATION OF COMPOUNDS 

Methods of preparation of porphyrin compounds are 
known In the art and may be used for example to make a 
preferred compound, itself known, namely 5,lo.i5,20-tetra 
{4-hydroxyphenyl) porphyrin (HK7). Similar methods may be 
applied to make the other compounds and examples are 
given below. 

The ethanol tetra solvate of HK7. a new compound, 
may oe made as follows: 5.i0.is.20-tetra(4-acetoxyphenyij 
porphyrin (0.5g) is refluxed for ftve-and-a-half hours in 
methylated spirits (250ml) containing potassium hydroxide 
(0.36g). The dark green solution is filtered, acidified with 
acetic acid, and taken to dryness. The residue is washed 
with water and crystallised from ethanoi-chlorofomi to give 
purple crystals (250mg. 50%) of HK7.4EtOH. 

Various specific compounds within the claims are made 
as follows, being first listed under the stnjcture: 
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(tetra-substitoted meso -oomhyrin nucleus) 



20 



Number 



2 
3 
4 
5 
6 
7 
8 
9 

10 



Code Name 



HK7 



acetyl derivative of HK7 
ortho-HK7 

methyl derivative of ortho-HK7 
meta-HK7 

acetyl derivative of meta-HK7 
HK8 (amino analogue of ortho-HIC7) 




OH 
—-0 



oc 



-CH3- 



OH 



-P 

OCH, 




HK9 (acetyl amino analogue of HK7) — \^ — ^"^CH 



HK10 (sulphydryl analogue of HK7) 



HK11 (sulphydryl analogue of ortho HK7) 



SH 
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PREPARATION OF 
5,10,l5,20-TETRA(p-ACcTOXYPHENYL) ' PORPHYRIN 
(ACETYL DERIVATIVE OF HK7) 

Qara-Acetoxybenzaldehyde {9.0g) and freshty distilled 
pyrrole {3.69g) are added to refluxing propionic acid OOmi). 
The reaction mixture is boiled under reflux for one hour and 
cooled overnight at 0*C The crude porphyrin is filtered off 
and recrystallised from chloroform/petroleum ether (bp 
30-40 *'C) to gh/e the acetyl derivative of HK7 as purple 
crystals (1.62g). NMR: (COCI,) 5 8.90 (s, 3H, 5 pyrrole H); 
8.21 (d, 8H, benzenoid H); 7.49 (d, 8H. benzenoid H); 2.5 
(S, 12H. CH,); -2.77 (s, 2H, NH). 



70 



75 



PREPARATION 

5, 1 0. 1 5.20-TETRA(p-HYDROXYPHEN YL) 
{HK7) 



OF 

PORPHYRIN 



The foregoing tstracetate (0.65g) is dissolved in a 
solution of sodium hydroxide (0.57g) m ethanol fSOOml) and 
refluxed for 3.5 hours. The solution is filtered when cold, 
acidified with glacial acetic acid (to pH 6-7) and evaporated 
to dryness. The solid is washed with cold water to remove 
sodium acetate, and the residue is recrystallised from 
tetrahydrofuran/chlorofcrm to give purple crystals (0.47g) of 
HK7. 

NMR: (CDCl,:d4-0MSO = 3:1) 9.18 (bs, 4H, OH), 
8.92 (s, 8H. i-pyrrole H); 8.03 (d. SH, benzenoid H); 7.25 
(d. 8H, benzenoid H); -2.73 (bs, 2H. NH). 



s = singlet 



d = doublet 



b = broad 



Potassium, lithium and sodium salts of HK7 are made 
by dissolving HK7 in tetrahydrofluran to give a concentrated 
solution, and adding a slight excess of the required metal 
alkoxide in methanol. The precipitated salt is removed by 
filtration or centrifugation, washed with tetrahydrofuran, and 
dried (80 "C, in vacuo). 

The zinc complex of HK7 is made by treating HK7 with 
zinc acetate in methanol-acetic acid. The metallation is 
monitored by analytical thin layer chromatography and Is 
generally complete within 10 minutes. The zinc complex of 
HK7 is recrystallised from tetrahydrofuran-chloroform to give 
purple crystaJs. NMR (CDCl,:d.-OMSO 3:1) 9,07 (s, 4H, 
OH); 8.92 (s. 8H, jS-pyrrole H); 8.02 (d. SH. benzenoid H); 
7.21 (d, 8H, benzenoid H). NH signals absent as expected. 

PREPARATION OF m-HYDROXYPHENYL COI^POUNDS 
CORRESPONDING TO THE ABOVE 

The acetyl derivative of meta-HK7 and meta-HK7 itself 
are prepared in the analogous way to the foregoing starting 
from meta -acetoxvfaenzaidehyde. 

PREPARATION OF 
5,10,15.20-TETRA(o-METHOXYPHENYL) PORPHYRIN 
(METHYL DERIVATIVE OF ORTHO HK7) 

ortho-Methoxybenzaldehyde (l.03g) is refluxed in pro- 
pionic acid (30ml) and pyrrole (0,44g) is added. The mixture 
is refluxed for 1 hour, and kept at room temperature over- 
night The black precipitate is removed by filtration, and the 
filtrate is taken to dryness under reduced pressure, and 
chromatographed on a column of silica gel G. Eiution with 
diethyl ether brings off a purple band, ^hicn is re- 
chromatographed and crystallised from methanol-chlorofomt 
to give the methyl derivative of ortho HK7 as dark purple 
crystals (0.036g). NMR (CDCI,) 5 8.71 (s, 8H. $ pyrrole H); 
7.2-8.13 (m, 16H. benzenoid H); 3.58 (three signals 12H. 
OOH, atroplsomers). 

PREPARATION OF 

5,10,15.20-TETRA(o-HYDROXYPH£NYL) PORPHYRIN 
{0RTH0-HK7) 

Boron tribromide (0.7ml) Is added to dry dich- 
toromethane, and the mixture is cooled to ca -80*0 The 
methyl denvative of onho HK7 (0.209g) is dissolved m the 
minimum volume of dry dichloromethane and added slowly 
to the BBr, solution over 45 minutes. The green solution is 
stirred at -80 "^C for 1 hour, and then allowed to come to 



20 



25 



30 



35 



40 



45 



room temperature with stirring over 24 hours. The mixture is 
treated at s§ O^C with excess methanol (to destroy excess 
BBr,). The mixture is neutralised with triethyiamine, and 
evaporated to dryness and recrystallised from methanol- 
water to give purple crystals (0.036g). 

NMR: (CDCI,:drDMSO « 3:1) 3.34 (s, )3-pyrrole H); 
7-8 (m, benzenoid protons); 2.77 (bs, OH). 

PREPARATION qF 
5,10,15,20-TETRA(o-AMINOPHENYL) PORPHYRIN 
(COMPOUND HK8) 

5,10,15,20-Tetra (fi-nitrophenyl) porphyrin (0.92g) is 
heated at 65' for 25 minutes with tin (II) chloride dihydrate 
(4.25g) in concentrated hydrochloric acid (50ml). The cool- 
ed mixture is treated with excess aqueous ammonia and 
repeatedly extracted with chlorofonn. The chlorofomn solu- 
tion is washed with aqueous ammonia and with water, taken 
to dryness and recrystallised from methanol-chloroform to 
give purple crystals (0.32g). 

NMR: (CDCI,) 5 8.90 (s, 8H, /3-pyrrole H); 7-8 (m, 
16H, benzenoid H); 2^ (bs NH, groups in benzenoid 
rings); 2.6 (bs, porphyrin NH). 

PREPARATION QF 

5.10,15.20-Tetra(p-ACETAMIDOPHENYL) PORPHYRIN 
(HK9) 



eara-Acetamidobenzaldehyde (lO.Og) is added to re- 
fluxing propionic acid (100ml): an orange solution gradually 
fomis. Pyn-ole (4.1 g) is added continuously, and the dark 
solution is refluxed for i hour, and kept at O'^C overnight. A 
dark tarry material fS removed by filtration and the filtrate is 
evaporated to dryness. The residue is dissolved in chlo- 
roform and chromatographed on silica gel G eluted with 
10% methanol in chloroform. The red fluorescing fractions 
are combined and the porphyrin HK9 is obtained as a 
purple solid (0.021 g) on evaporation. 

NMR: (d*-DMSO) 5 10.36 (s. 4H, NH of NHCOCH,); 
8,88 (s, SH. ;3.pyrrole H); 7.9-8.3 (m, 16H, benzenoid H). 
2.23 (s. 12H. CH, of NHCOCH,). 

PREPARATION OF THIO AND METHYLTHIO ANA- 
LOGUES OF ORTHO HK7 AND PARA HK7 



65 



The thio (sulphydryl) and methylthio analogues of oriho 
HK7 and para HK7 are made analogously to the ortho 
methoxyphenyl and hydroxyphenyl compounds above, using 
methylthio ethers of benzaidehyde as staning matenals and 
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cleaving off tne methyl grouos as reauired. The thioethers 
are precarea according to R.C. Crawfora and C. Wco, 
Can. J. Chem. 1965, Vol. 43, p3i73 for me ortho com- 
pound and W.P. Buu-Hci. N.D. Xuong, N.3. Tien, Michel 
Sy and Guy Lsieune, Bull. Soc. Chim, France, 1955, 
pi 594 for the para compound. 

USE IN THERAPY 

In human theraoy HoD has been used to treat some 
2-3000 caiiems world-wide. Some recent results are given 
in Oorrcn D.P.. and Gomer C.J. (eds) " Porphyrin Localiza- 
tion ana Treatment of Tumours Alan R, Liss, Inc., New 
York, 1984. The compounds used according to the inven- 
tion are employed in a similar way, and tests as below in 
mice have shown their efficacy. These tests give a fair 
indication of expected value in human therapy for which 
dosages are given later herein. 

EVIDENCE ON TETRA-(p-HYDROXY PHENYL) DERIVA- 
TIVE 

The evidence is (i) that HK7 is a more effective 
photo-sensitiser for tumour tissue in animal assay than is 
HpD; (ii) that unlike HpD. HK7 does not cause detectable 
cerebral photo -sensiiivfty in animais in dose regimes that 
effecTiveiy sensitise tumours and that it therefore has prom- 
ise in the treatment of brain tumours; and (iii) that the skin 
photosensiiisaiion produced by HK7 is less persis-iani than 
that caused by HpD. 



HK7 
0/5 



(ii) Mice treated with HK7 or HpD as above (or with 
saime i.v.) were given Evans blue complexed to bovine 
serum albumin i.v. 4 hours after exposure of the cranium to 
20J/cm2 white light, and the amount of Evans blue in the 
Orajn measured 1 hour later. Normally, very little is found. 

Saline HK7 
25.2 ± 3.42 23.6 



Thus, 24 hours after a dose of HpD that normally 
produces relatively little tumour sensitisation (see graph), 
there is a ieihai cerebral photosensitivity and damage to 
brain blood vessels. In contrast, 24 hours after a dose of 

HK7 that produces substantial tumour sensitisation, there is 
no cerebral phcto-sensitivity detectable by these methods. 

(c) Skin photosensitisation 

An unexpected benefit over HpD has been found from 
the results of a comparison of skin photosensitisation in- 
duced by HpD and HK7 in equimolar doses. Mice were 
given doses oi porphyrin and depilated skin exposed to 



However, HK7 is relatively insoluble in neutral aqueous 
media and. tn the present exoenmems, it was given either in 
0.0125 - 0.05 M.NaOH or in physiological saline intra- 
venously, or in DMSO miraperttoneally. 

5 

(a) Tumour necrosis 

The method was as described in Berenbaum, Bonnett 
and Scourides {Br. J. Cancer, 1982, 45, 57i) using a 

w transoiantacte mouse tumour originating in piasma cells. 
The photosensitising dnjg is given intravenously in aqueous 
medium or iniraoeritoneally in DMSO, the tumour excosed 
to light at the appropriate wavelength and the depth of 
tumour necrosis measured. The light dcse is lOJ/cm^ , at 

75 630nm for HpD (assumed M.W.eoO) and at SSBnm for 
HK7 {M.W.679). Results are shown in the graph. The 
relative potency is determined by comparing amounts of 
drugs required to produce equaJ effects. Thus, O.0i25MM/kg 
HK7 i.v. (i.v. = intravenous, up. = intraperitoneal, for 

20 DMSO preparations) had about the same effea as 
0.067 pM/kg HpO, so HK7 was about 5 times as effective 
as HpD in this expenment. 

As shown by van Gemert, Berenbaum & Gijsbers 
(BrJ. Cancer 1985, 52. 43) quantitative results obtained in 

25 this test may be exiraoolated to man with a reasonable 
confioence. 

(b) Cerebral photosensitisation 

30 (i) Mice were given 0.033pM/kg i.v. of HpD or HK7 

and 24 hours later the cranium exposed to 20J/cm2 of white 
light Deaths within 48 hours (due to acute cerebral 
oedema) were:- 

HpD 

4/5 



and this is largely dye still circulating in the blood 1 hour 
after injection, and not m the brain substance itself- An 
increase is produced by agents that damage the brain 
45 vascular lining, allowing dye to enter the brain substance. 
Results (pg dye/brain) in groups of 5 mice were:- 

HpD 

± 3.65 69.8 ± 24.24 

lOJ/cm2 of light at the appropriate wavelength (625nm for 
55 HpD, *656nm for HK7) at vanous times after the injection. 
The increase in skin thickness was measured 4 hours after 
illumination. 

It was shown that, 1 day after porphyrin injection, HK7 
IS a more potent skin sensitiser than HpD. By 1 week, there 
QO is little difference. By 2 wesKs, the maximum dose of HK7 
no longer sensiuses to this dose of light. However, HpD still 
produces significant sensitisation at 2 and 3 weeks. 

The conclusion is that HK7 is a mere potent skin 
photo- sensitiser than HpO, but that the effea is more tran- 
55 sient, a desirable feature. 
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(d) Comparison of HK7 and HK7.4EtOH 

A preiiminary comparison was made. Both materiais 
dissolved easily in DMSO, and dilution in O.OSM.NaOH 
gave dark green solutions. The light dose was lOJ/cm^ at 
560nm. Depths of tumour necrosis (in mm) were:- 



12 



Dose (uM/kg) Solvent 



67 
33 



OMSO 

NaOH-OMSO 



Thus, no significant difference was found between the 
two substances In this system. 



HK7 



4, 5, 6 

0.5, 0.5, 
1.5, 4.5 



HK7.4EtQH 

3.75, 4, 4, 5 

0.25, 0.5, 
0.75, 2, 2, 2 



EVIDENCE GENERALLY 

The compounds prepared above have been tested in a 
20 fuller series of trials as follows: 



RESULTS OF INDIVIDUAL TESTS (Numbers of animals in 
brackets 
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RESULTS OF INDIVIDUAL TESTS 







(Numbers of 


animals in 


brackets) 










Materi al 


CuM/kg) 


Solvent 


Wavelength 

nf 1 1 aht 

(nm) 


(mm ± S.E.M. 


tPr 10.1 /rT 

(n)) 


,2 

1 






HK7 


50 


DMSO 


656 


5.06 t 0.48 


(4), 4.33 




0.17 


(6) 




25 


DMSO 


656 


3.54 ± 0.48 
4.38 ± 0.24 


(6), 2.63 
(6) 




0.56 


(8) 




12.5 


DMSO 


656 


2.86 ± 0.26 
4.13 ± 0.59 


(7), 2.50 
(4) 


+ 


0.52 


(5) 




6.25 


OMSO 


656 


1.17 ± 0.31 


(6), 0.85 


4. 


0.38 


(5) 




50 


NaOH 


669 


4.43 ± 0.45 


(7), 3.32 

V O / 


± 


0.63 


(7) 




25 


NaOH 


669 


2.75 ± 0.25 


(5)^ 2.38 


± 


0.24 


(4) 




25 


NaOH 


654 


3.64 ± 0.39 


(7) 










12.5 


NaOH 


654 


2.40 ± 0.10 


(5) 








Li -HK7 


50 


DMSO 


656 


2.46 ± 0.38 


(6), 3,50 




0.41 


(6) 




25 


DMSO 


656 


3.31 ± 0.40 


(4), 3.00 

\o) 




0.72 


(6) 


Na-HK7 


50 


NaOH 


664 


3.15 ± 0.83 


(5) 










50 


DMSO 


656 


2.80 ± 0.12 


(5), 3-79 




0.29 


(7) 






nM^n 


ODO 


7 7R 4- n L7 

CmCQ Z Uvff 












j\j 


ndwn 


ASA 


S OA + n 17 
J m uu z u • 1 c 












50 


DMSO 


656 


4,38 ± 0.37 


C2) 










25 


OMSO 


656 


3-32 ± 0.59 


(7) 












unov 




C • Z U • H*t 


\0 ^ 








HK7 


50 


NaOH 


620 


4.40 ± U.42 










zinc 
complex 




v\\0\J 


An? 












(net a—nis* 


^n n 


unoU 


OHO 


A A7 4- n AA 
'f.OJ Z U-0*+ 












25.0 


DMSO 


648 


5.37 ± 0.55 


(4) 










12.5 


DMSO 


648 


4.44 ± 0.35 


(8) 4.5 ± 


0,5 (5) 




O • CD 

3.12 


r\Mcn 

onou 
OMSO 


X/. ft 

O'fo 

648 


1 J. n AO 
J. So r U.hV 

3.86 ±0.18 

2.46 ± 1 .55 

1.69 t 0.47 


(7) 

(13) 1.08 
(8) 




0.9 
0.51 


(6) 
(6) 




1.56 


DMSO 


648 


0.65 ± 0.22 


(15) 
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Wave Length 

Dose of Light Necrosis (after 10J/cm2 
Material (uM/kg) Solvent (nm) (mm ± S.E.M. (n)) 



meta- HK7 12.5 NaOH 648 3.25 ± 0.33 (8) 

Cont... ^^25 NaOH 648 3,78 ± 0.36 (8), 3.64 ± 0.34 (7) 

3.25 NaOH 648 2.61 ± 0.54 (8), 0.69 t 0.35 (8) 



ortho-HK7 


50.0 


OMSO ■ 


648 


4.25 


± 0.50 


<7) 




25.0 


DMSO 


648 


4.21 


± 0.32 


(6) 




25.0 


DMSO 


648 


3.21 


± 0.56 






12.5 


DMSO 


648 


3.03 


± 0.29 


(15) 




6.25 


DMSO 


648 


2.45 


± 0.28 


(14) 


Sodi urn 


50.0 


DMSO 


608 


0.69 


± 0.31 


(5) 


salt of 
HK7 zinc 


50.0 


0.05M 


608 


1.0 


± 0.34 


(5) 


complex 




NaOH 











It should be noted that the experimental tumours 
averaged 5mm in depth and. in the higher dose-ranges, 
many showed fuil-depth necrosis. Therefore, in these dose- 
ranges, the values for depth of tumour necrosis given in the 
table are probabfy underestimates. 

It may be seen that HK7 is rather more effective 
administered in DMSO than in alkali but that m-HK7 is 
equally effective in both. The depth of necrosis is dose- 
related, and in general a balance must be struck between 
doses being high enough to show useful necrosis and not 
so high as to be prohibitively toxic. For example, the lithium, 
sodium and zinc salts of HK7 show necrosis depth below 
1.0 mm at 12,5 pmAg while HK7 itself is reasonably 
effective at 6.25 jjmAg and meta-HK7 is effective at 3.12 
pnVkg and with some effect even at 1.56 pm/kg. It is the 
most active compound found. Assuming that the potency 
ratios between these compounds and HpD found in mice 
hold approximately for man also, we would expect the most 
effective doses in man to lie in the range 0.25 • l.Omg/kg, 
subject to the fact that the safe and" effective range for a 
given compound must be found by trial. At its widest, 
subject always to that proviso, the range will not be outside 
0.01 to 10.0 (or possibly up to 100) mg/kg. Ranges for the 
dose of illumination are, for example, 2,5 to 500 J/cm2 



conveniently 5 to 250 J/cm2 depending primarily on tumour 
thickness. In some instances more than one such dose of 
light may be desirable following a single, or possibly, more 
than one such administration of the porphyrin. 

For comparison HpO given in 0.5% NaHCO, at 67 
pm/kg and illuminated at 630 nm gave a tumour necrosis 
depth of 2.79 t 1,36 mm (7) (molecular weight of HpO 
assumed 600). while the sodium salt of tetra-{ 
fi-hydroxysulphonyl phenyl) porphyrin in saline at molar 
equivalent dose and illuminated at 550 nm gave a necrosis 
depth of only 0.30 ± 0.1 1 mm. 

Claims 



1. A method of making a medicament for therapy of tum- 
ours susceptible to necrosis when an appropriate compound 
is administered to locate in the tumour followed by illumina- 
tion of the tumour with light of a wavelength absorted by 
the compound, said method making use of pharmacologi- 
cally acceptable and appreciably water soluble m 
gsfi-porphyrins of the fonnula* 



65 



10 



17 



0 186 962 



18 




where n = 1 to 3 and each sucstituent R, the same or 

different and at the same or different pcsitjon in its respec- 2. Method according to clam i wherein each group R is 

tive substituent phenyl ring or other aromatic group reptac- free rather than in a substituted form, 

ing that ring, is an hydroxy, amino or sulphydryl group,by 

association of said meso -porphvrins with a suitable phar- 3. Method according to claim 1 or 2 where each substituent 

maceutical diluent or carrier. 

35 

40 

is an 2-hydro)cyphenyl, m-hydroxyphenyl or fi-hydroxypnenyl 
group. 
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